objective To investigate the long-term trend of disparity of monthly average out-of-pocket inpatient expenditures (OOP) between areas with different developing levels since the new healthcare reform.
Introduction
As a major source of healthcare financing, out-of-pocket health expenses cause a financial burden for patients [1] . More importantly, the out-of-pocket expenditures affect access to and use of health care, especially for the poor, who pay a larger proportion of their incomes for out-ofpocket payment than the rich [2] . High levels of out-ofpocket health expenses may cause abandonment of required treatment or impact the quality of life of the whole family by causing the household to sacrifice other basic expenditures to pay for health costs or even impoverish a family. A total of 1.3 billion people are deprived of access to effective and affordable health care globally [3] .
Health insurance is regarded as an effective measure to overcome financial barriers to health care and avoid high medical expenditures. In India, community health insurance has been effective in protecting members against catastrophic health expenditure among hospitalised patients [4] . In Thailand, a universal coverage policy was proved to prevent financial catastrophe and impoverishment due to reduced out-of-pocket healthcare payments [5] . Ireland also decreased the population's health-related financial burden by providing universal health insurance [4] .
However, research has shown that the rich benefit from health insurance more than the poor. Surveys in Tanzania, Ghana and South Africa suggest that upper-income # Joint first authors. patients reap the largest benefits from public health insurance [6] [7] [8] . In Colombia, the social insurance had a great impact on reducing out-of-pocket financing for the poor, but health insurances were insufficient to decrease the regressivity [9] . Comparing patients from urban and rural areas, high-income individuals generally reap larger benefits in China [10] . Disparity of benefits from health insurance impedes health equity, one of WHO's important policy issues [3] .
In China, the voluntary New Cooperative Medical Scheme (NCMS) was designed for rural residents. After piloting in 2003, in a few provinces, it was quickly extended to the whole country. Population coverage increased from 10% in 2003 to 91.5% in 2008. There were 0.585 billion people benefited from this programme in 2008. In the beginning, the financial subsidy was set at very low levels of 30 yuan (1 USD=6.498 yuan) (10 from individual and 20 from the government) per person per year. This subsidy was increased to 120 yuan in 2008 (20 from individual and 100 from the government). In 2009, the Chinese government launched the new healthcare reform with the aim of reducing the burden of medical cost and providing the population with convenient and affordable healthcare services. Under this reform, the NCMS coverage was further expanded and the level of reimbursement was improved. In 2011, the coverage rate of NCMS reached 97.5%, and the annual benefit went to 1.315 billion people. The financial subsidies at all levels for NCMS had improved more than 1.6 times and reached 200 yuan per person per year in 2011 [11] .
As an important policy in China, the NCMS is subject of much research. However, most studies explored its role of reducing health or out-of-pocket expenditure for inpatients and outpatients or improving hospitalisation rates before the healthcare reform [12] [13] [14] , and most compared key variables before/after the implementation of NCMS (in 2003). Researches on the NCMS after the healthcare reform are scarce. The coverage of NCMS grew and currently applies to almost all rural residents of China. In this context, the equity of distribution of health insurance benefits would be much more important than before. However, research investigating the disparity of NCMS in the context of China's new healthcare reform seems to be lacking.
Therefore, we had two objectives: to investigate the long-term trend of disparity of out-of-pocket inpatient expenditures and average inpatient expenditures between areas with different developing levels since the new healthcare reform, and to explore which level of hospitals contributed most of the disparity, using data from NCMS.
Methods

Study design
We conducted this study in Shaanxi Province, western China, which had a gross domestic product (GDP) per capita totalling 33 141 RMB in 2011, and ranks 15th among the 31 provinces (municipalities and autonomous regions) on China's mainland [15] . In 2012, the Ministry of Health of China and WHO selected Shaanxi Province as one of three pilot regions for the Western Area Health Initiative, which was implemented from 2012 to 2015 to explore key health issues in western China [16] .
Shaanxi Province has 11 cities. Because of limited funds, we were unable to include all the cities in our study. Therefore, YuLin (YL) in the north and ShangLuo (SL) in the south were chosen because of geographical and economic considerations. Based on GDP, YuLin (YL) was in the above average income stratum and ShangLuo (SL) in the below average income stratum for the last 5 years. Besides, the local governments of both cities were able and willing to collaborate in this study.
Data sources
We obtained the data on total inpatient expenditure (TIE), total inpatient subsidies (TIS) and total number of hospitalisations of each month in primary health institutions (including all the town hospitals and community health service centres), secondary and tertiary hospitals from the department of the new cooperative medical scheme in both YL and SL. Although the new medical reform started in 2009, the main policies including zeromarkup policy were implemented in the latter half of 2010. Therefore, we got these data for 2011 to 2014 in this study.
The monthly average inpatient expenditure (AIE) in all levels of hospitals, in primary health institutions, in secondary hospitals and in tertiary hospitals were denoted as AIEA, AIE1, AIE2 and AIE3, respectively. AOOPA, AOOP1, AOOP2 and AOOP3 indicate the monthly average out-of-pocket inpatient expenditures (OOP) in all levels of hospitals, primary health institutions, secondary hospitals and tertiary hospitals, respectively. These indexes were calculated as follows:
AIEA ¼ TIE of one month in all levels of hospitals total number of hospitalizations of one month in all levels of hospitals 
Definition of disparities of OOP and AIE
In this study, the disparities of OOP (AIE) in different levels of hospitals were defined as the ratios of OOPs (AIEs) in different levels of hospitals in the two cities. The disparity of OOP (AIE) for patients from all levels of the hospitals was calculated as follows:
There were three scenarios for the value of the disparity indices. Scenario 1: AOOPD (AIED) > 1, meaning that rich areas had less OOP (AIE) than poor areas. Scenario 2: AOOPD (AIED) = 1, meaning there was no disparity of OOP (AIE) between rich and poor areas. Scenario 3: AOOPD (AIED) < 1, meaning that rich areas had more OOP (AIE) than poor areas.
Similarly, the disparities of OOP (AIE) for patients from primary, secondary and tertiary hospitals were defined as AOOPD1 (AIED1), AOOPD2 (AIED2) and AOOPD3 (AIED3), calculated as follows:
Likewise, there were also three scenarios for the value of the AOOPD1-3 and AIED1-3.
Sample size and data analysis
We modelled all the data using time series analysis to assess trend of disparities of OOP and AIE between areas with different developing levels. For regression analysis, it required at least 12 observations to be able to assess seasonality in the data [17] . A long time series with 48-month observations in our sample guarantees confidence and power, and improves detection of autocorrelation or secular trends [18] .
The quantitative data analysis was performed using Stata version 11.0. We conducted several diagnostic assessments for all models. The Durbin-Watson test indicated the existence of autocorrelations, and the Cochrane-Orcutt autoregression procedure was used to correct for first-order serially correlated errors [19] .
The normality of residuals was tested using the Kolmogorov-Smirnov statistic. The Dicky-Fuller statistic was estimated to find out whether the data exhibit seasonal fluctuations [20] . All the results showed that the series were stationary and lacked seasonality [21] . The Breusch-Pagan statistic was estimated to check for heteroscedasticity in the residuals. The results suggested that heteroscedasticity did not exist for all models [19] .
Results
In YL, from 2011 to 2014, the number of rural residents enrolling in NCMS increased from 2.737.439 to 2.936.000, while in SL this number did not change too much. In both cities, the numbers of hospitalisations increased by more than 55%. As stated in Table 1 , in 2011, YL had higher AIEA and AOOPA than SL. Since 2012, SL had higher AIEA and AOOPA than YL.
Disparities of OOPs
Firstly, the trend of AOOPD was analysed. Figure 1 showed the time series of AOOPD from 2011 to 2014. As displayed in Figure 1 , there was a small increase trend in the AOOPD during the study period.
Regression model was developed for AOOPD:
As Table 2 shows, the intercept was 1.04, meaning generally SL statistically significant had more OOP than YL at the beginning. And a significant increasing trend was found in the AOOPD from month to month after 2011 (P = 0.001).
For patients from different levels of hospitals, the disparity of OOP is displayed in Figures 2-4 . For all the AOOPD1-3, there was a small increasing trend after 2011. Regression models were developed for AOOPD1-AOOPD3:
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The regression models told the same story as the tendency charts of AOOPD1-3. As Table 2 illustrates, the intercepts of AOOPD1-3 were 1.38, 1.37 and 1.19, respectively, which meant that patients who went to hospital in YL paid less out-of-pocket money than patients who went to the same level of hospital in SL, no matter which level this hospital was. And the AOOPD1 was bigger than AOOPD2 and AOOPD3, and it also grew more quickly than AOOPD2 or AOOPD3.
Disparities of AIEs
We also investigated the disparity of AIE between the two cities. Firstly, the trend of AIED was analysed. Figure 3 shows the time series of AIED from 2011 to 2014, revealing a small increasing trend in AIED during the study period.
A regression model was developed for AIED:
As Table 3 illustrates, the intercept was 0.971 and it meant generally YL statistically significant had more AIE than SL at the beginning. A significant increasing trend can be seen in the AIED from month to month since 2011 (P = 0.029). For patients from different levels of hospitals, the disparity of AIE in different areas is shown in Figures 2-4 . For AIED1 and AIED3, no changing tendency is apparent. For AIED2, there was a small increasing trend since 2011.
As shown in Table 3 , the intercepts of AIED1-3 were 1.484, 1.010 and 1.142. For AIED1 and AIED3, an increasing but not statistically significant trend was noticed. But for AIED2, a significant increase trend was found since 2011 (P = 0.012). The regression models were developed for AIED2:
Where AIED2^was the AIED2 after correcting for autocorrelation ðAIED2 t À qAIED2 tÀ1 Þ, q was the autocorrelation parameter and equalled 0.3414256. 
Discussion
To the best of our knowledge, this was the first quantitative study to investigate the long-term trend of disparity of OOP and AIE between areas with different developing levels since China's new healthcare reform. The results of our study indicated that (i) the disparity of AIE at all levels of hospitals is increasing, and only the disparity of AIE in secondary hospitals is statistical significant; (ii) the disparity of OOP at all levels of hospitals is increasing, and the OOP in primary hospitals contributed most of the disparity, followed by OOP in secondary and tertiary hospitals. The disparity of AIE at all levels of hospitals was increasing. It was shocking to know that patients in poor areas had more average monthly hospital inpatient expenditures than patients in rich areas. Although there were no statistically significant increases in AIED1 and AIED3, the AIED 1 and AIED3 were bigger than 1 in the beginning. Therefore, the patients in SL incurred more hospital inpatient expenditures than patients in YL on average. The reason may be that the medical institutions in rich area are more normative in management and they attach more importance to rational use of drugs. Besides, their staff may have more chances of further education.
Ye et al. also found that the rational drug use was significantly more common in developed than underdeveloped regions of Shaanxi Province based on their investigation of the use of antimicrobial agents in outpatient clinics of primary medical institutions [22] .
The main reason for the increasing disparity of OOP was the reimbursement rates of NCMS, which differed between YL and SL. Compared to SL, YL had a lower deductible but higher compensation rates for patients seeking service in secondary and primary hospitals (Table 4) . Therefore, patients who attend primary or secondary hospitals in SL need to pay more out-of-pocket than patients who attend the same level of hospital in YL when their hospital inpatient expenditures were the same.
The increase rate of AOOPD (0.007) was bigger than that of AIED (0.003). This suggests that the NCMS for the rural residents had enlarged the disparity of OOP in areas with different levels of economic development. Similarly, Ma et al. [1] found that the NCMS decreased financial burden by less OOP, but expanded the gap of income-related inequity, in a cross-sectional household survey in three provinces in rural China. Although equity was not the original aim of NCMS, a modified health insurance plan should be proposed to guarantee it in future.
This study has limitations, including the fact that we only analysed the data after the healthcare reform, and therefore, the effect of healthcare reform on the disparities cannot be investigated. We only compared the disparity between two cities in one province, whereas ideally it should have been conducted in a nationally representative sample and compared disparities among different provinces.
Conclusion
Using time series analysis, we estimated a statistically significant absolute increase in the trend of disparity of OOP and AIE since 2011 between areas with different developing levels in Shaanxi Province, western China. The OOP in primary hospitals contributed most of the disparity, followed by OOP in secondary and tertiary hospitals. The increase rate of disparity of OOP was bigger than that of AIE. More attention to equity needs to be paid and the government should provide extra aid and reimbursement sto residents in poor area. More research is needed to determine the disparities of OOP between provinces or areas across the country. SE, standard error .***P ≤ 0.001; **P ≤ 0.01; *P ≤ 0.05 (two-tailed) 
